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(57) ABSTRACT

The mvention relates to a conferencing unit for multi-point
communication in the course of a telephone contference. Pre-
viously, 1t was not possible to call up and document agree-
ments and decisions 1n voice-based telephone conferences in
a computer-aided manner. The reason was that in traditional
conferencing units, all audio channels were mixed nto an
overall channel and therefore an undisturbed interaction of
individual participants with the system 1s not possible. The
invention enables an individual association of a conference
participant with a decision processing unit, 1n which deci-
sions can be announced in a dialog system and stored 1n a
computer-readable format.
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CONFERENCING UNIT AND METHOD FOR
CARRYING OUT MULTI-POINT
COMMUNICATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s the United States national phase under
35 U.S.C. §371 of PCT International Patent Application No.
PCT/EP2009/006399, filed on Sep. 3, 2009, and claiming
priority to German Application No. 10 2008 045 929.1, filed
on Sep. 4, 2008. Those applications are incorporated by ret-
erence herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Embodiments of the invention relate to a conferencing unit
for multi-point communication for carrying out voice-based
telephone conferences. Preferred embodiments relate to a
conferencing unit, in which the decisions discussed and made
by conference participants are requested and stored. Embodi-
ments also relate to a method for carrying out multi-point
communication.

2. Background of the Related Art

Telephone conversations with at least three participants are
known as teleconferences and are supported by known com-
munication systems as a performance feature.

There are furthermore conference units and conference
servers which are known to exceed the range of performance
teatures offered by the aforementioned communication sys-
tems. Such conierence servers offer, for example, indepen-
dent dial-1n and authentication of the conference participants,
an audiovisual or multimedia exchange of user data between
conference participants and much more. Modern conference
servers follow 1n particular the general trend of using VoIP
(Voice over Internet Protocol) technology for exchanging and
compiling user data from individual conference participants.

Teleconferences are often conducted with the goal of
reaching a decision. Depending on the orgamzation, the par-
ticipants should thereby arrive at a majority decision or a
decision should be made by decision-makers 1n consultation
with other conference participants.

The outcome of this decision 1s then customarily manually
entered 1mto minutes or in corresponding electronic docu-
ments. Aids for decision making and documentation have not
been provided by the conferencing unit until now.

BRIEF SUMMARY OF THE INVENTION

A conferencing umt for multi-point communication
between multiple conference participants comprises a multi-
point control unit with multiple user data interfaces. Each
user data interface 1s set up for a bidirectional user data
exchange with a respective conference participant. User data
or “payload” here 1s understood to be audio data, especially
voice data, but also multimedia data like audiovisual data or
also digital data exchanged between applications. The multi-
point control unit 1s set up for compiling the user data 1n a
conference, which for audio data typically occurs as a mixture
of audio channels. With audiovisual data, compiling typically
1s a two-1old display of the individual conference location and
the conference location connected by video conferencing, or
it can be a single display of the connected conference loca-
tion.

Means for rerouting the respective bidirectional user data
exchange of at least one eligible conference participant to a
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decision-processing unit are assigned to user data interfaces.
This means that the means for carrying out a voice-based
interaction with the eligible conference participant—e.g.,
means also known in the industry as IVR (Interactive Voice
Response)—and for recognizing decisions voiced by the eli-
gible conference participant, are assigned to the decision
processing unit. The decision processing unit provides a
means for converting the spoken decisions into a machine-
readable format—e.g., a means also known in the industry as
TTS (Text To Speech)—as well as a means for conference
participant-specific storage of the decision converted into
machine-readable format.

A machine-readable format 1n this case 1s understood to be
a Tormat that can be processed through other applications or
programs ol any computer system, such as saving in a file or
in a database, transmitting to another processing unit 1n the
form of a variable or as a set flag, efc.

A particular advantage of the invention can be seen 1n the
climination of “media disruption” when documenting deci-
sions. The ivention facilitates joint data management of the
decision-making points to be addressed as well as the deci-
sions made by the individual respective conference partici-
pants with regard to the decision-making points.

Thus, manual entry of the decision outcomes 1n a decision
log or 1n electronic documentation systems 1s advantageously
unnecessary.

An example with additional advantages and embodiments
of the invention 1s 1llustrated 1n greater detail in the following,
based on the drawing.

BRIEF DESCRIPTION OF THE FIGURES

The single FIGURE shows a simplified diagram to explain
the interaction of individual components according to an
embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Betore a description based on the drawing, some explana-
tions on the motivation for the mvention follow.

The outcomes of teleconierences, especially the decisions
reached during them, are currently recorded using logs that
include the decision-making points as well as votes.

During the teleconference, each individual contference par-
ticipant 1s asked to state his opinion or vote verbally. If 1ndi-
vidual participants wish to make a change during the course
of the teleconterence, they must iterrupt 1ts sequence and
voice their request. The other conference participants must
agree or disagree to this also. It customarily obligates the
moderator of the teleconference to determine the vote of the
conierence.

Approaches that support decision making with computer-
aided methods have so far had no effect on the sequence of a
teleconference run by conventional means. Until now, com-
puter-aided decision making has required runmng applica-
tions 1n parallel for documenting the outcomes of a conven-
tionally run teleconierence.

This 1s a disadvantage, not only 1n terms of the additional
expenditure, but also due to a “media disruption™ 1n docu-
menting the decision, 1.e., by consulting a documentation
system 1n parallel with the predominantly verbal teleconfer-
ence proceedings. Due to thus media disruption, joint data
management of the teleconference on the one hand as well as
a separate documentation system on the other 1s not possible,
or 1s possible only with great effort. This means that work-
flows resulting from the decision or vote during the telecon-

ference cannot be automatically 1mitiated.
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Rather, using the present means, the subsequent workilows
are manual, e.g., arranged by the moderator or person respon-
sible, and mnvolve corresponding entries made in documenta-
tion systems.

There are approaches known in which a conference for
web-based collaboration (web conference) 1s provided 1in par-
allel to the voice-based teleconierence. In some cases, par-
ticipant voting 1s also supported 1n corresponding applica-
tions for web-based collaboration. However, a disadvantage
of this approach 1s that the teleconference participants who do
not have a computer available at the time of the teleconter-
ence or who have no access to a data network cannot partici-
pate 1n the web-based collaboration. Additionally, the afore-
mentioned media disruption also exists with this approach.

An 1mportant reason why there has not yet been an
approach offered in the industry that eliminates this media
disruption 1s based on the fact that 1n conventional telecon-
ference systems, all audio channels are customarily mixed
into a common channel, and an uninterrupted interaction of
individual conference participants in the form of voice com-
mands that are transierred to a computer system 1s not pos-
sible.

The invention contributes to the present state of the art by
introducing a novel concept, which provides, among other
things, redirecting of a respective participant as well as a
voice dialogue system for recording decisions of the indi-
vidual participant.

An exemplary embodiment of the invention 1s explained 1n
more detail based on the drawing.

The FIGURE shows a conferencing unit for multi-point
communication between multiple conference participants

C1, C2, C3. The conference participants C1, C2, C3 are

represented in the drawing by symbolic telephone sets. This
symbolic depiction obviously does not exclude the use of any
computers, PCs, PDAs (Personal Digital Assistants), VoIP
phones (Voice over Internet Protocol), etc., provided the
alorementioned units allow conference participants C1, C2,
C3 to exchange bidirectional user data which at least partially
contains voice miformation.

To run the teleconterence, user data are exchanged with a

multi-point control unit MCU, which connects the confer-
ence participants C1, C2, C3. To do this, the multi-point
control unit MCU assigns multiple user data interfaces IF1,
IF2, IF3 that are arranged and combined in a rerouting device
RD in the embodiment example shown, to connect the con-
terence participants C1, C2, C3.

Alternatively, the user data interfaces IF1, IF2, IF3 are part
of the multi-point control unit MCU, wherein rerouting as
discussed in the following 1s executed directly by the multi-
point control unit MCU 1n this alternative embodiment.

Between the conference participants C1, C2, C3 and the
user data interfaces IF1, IF2, IF3, typically multiple commu-
nication means CS are arranged, symbolized by dashed lines
in the drawing, which are not relevant to the depiction of the
invented method. For example, this could be a communica-
tion system CS or switching unit for switching and control-
ling terminals C1, C2, C3 or, 1n the case of packet-oriented
communication, multiple network node units such as routers,
switches, etc. and/or servers.

Each user data interface IF1, IF2, IF3 1s set up for a bidi-
rectional exchange of user data with a respective conference
participant C1, C2, C3. The user data 1n a conference are
compiled 1n the multi-point control unit MCU, so, for
example, respective bidirectional audio channels are mixed
into a common channel.
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A switchable decision processing unit DPU 1s connected
with the user data iterfaces IF1, IF2, IF3 via the rerouting
device RD.

The decision processing unit DPU contains an interactive
terminal IVR for carrying out a voice-based dialogue. This
interactive terminal IVR contains a customary state-oi-the-
art means of recognition ASR for receiving voice-based deci-
s1ons from eligible conference participants as well as a means
of conversion TTS for synthesizing speech.

A conference participant’s C1, C2, C3 user data channel to
be redirected 1s linked with the decision processing unit DPU
via rerouting. Alternatively, multiple reroutings can also be
set up, though with the requirement that the user data channel
of a first conference participant C1, which 1s set up for rerout-
ing to the decision processing unit DPU, 1s not mixed with the
user data channel of a second conference participant C2 for
which a rerouting 1s also set up. In other words, on the side of
the decision processing unit DPU, the first conference par-
ticipant C1 and the second conference participant C2 are each
presented with a respective independent voice dialogue.

The decision processing unit DPU of the teleconference
unit or the telecontference server serves as an interactive ter-
minal IVR (Interactive Voice Response) which, according to
the current state of the art, presents a question and registers
the spoken answer to it. For example, the conference partici-
pants C1, C2, C3 are presented with a decision-making point
in the form of a question through the mteractive terminal IVR
in synthesized speech, whereby the interactive terminal
optionally can also state possible decision or answer possi-
bilities. The answer of the conference participant C1, C2, C3
1s registered by the decision processing unit DPU and saved 1n
a machine-readable form.

The synthesizing of voice-based recited decision-making

points or other voice-based data of a conference participant
C1,C2, C3 1s performed using a means of conversion TTS for
converting saved machine-readable data into a speech format.
This means of conversion 1s also known 1n the industry as
“TTS” (Text-To-Speech).
The analysis of the response or the voice-based commands
of a conference participant C1, C2, C3 and its conversion into
machine-readable commands 1s performed using the means
of recognition ASR for conversion of speech commands 1nto
a machine-readable format. This means of recognition 1s also
known 1n the industry as “ASR” (Automatic Speech Recog-
nition).

Instead of controlling the interactive terminal IVR using
voice-based commands, the decision processing unit DPU
can be provided with an alternative or additional means—not
shown—of1 selecting an option via the telephone keypad,
which 1ncludes recognition of a DTMF (Dual Tone Multiple
Frequency) signal or telephone signal based on a telephone
key pressed.

The interactive terminal IVR or the decision processing
unit incorporates the explained conversion method TTS for
converting voice-based decisions into a machine-readable
format as well as a means—not shown—{or conference par-
ticipant-specific storage of decisions converted into the
machine-readable format.

The rerouting device RD offers the option to exempt an
individual bidirectional user data exchange of an eligible
conierence participant C1, C2, C3 from being delivered to the
multi-point control unmit MCU and 1instead directing or
“rerouting’”’ the bidirectional user data exchange to a decision
processing unit DPU. The restriction of an individual confer-
ence participant C1 1s thereby of purely organizational nature,
to be subject to the discretion of the deciding conference
participant C1. In fact, multiple such reroutings 1s not pre-
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vented as long as for every individual rerouted conference
participant, an individual dialogue system in the decision
processing unit DPU 1s included in the sequence, or alterna-
tively, multiple decision processing units DPU are available.

Rerouting 1s mnitiated through a voice-based password, for
example, or through a reserved combination of several words
during an established conference. Alternatively, rerouting can
be mitiated by any conference participant, preferably the
moderator. Furthermore, 1mitiation can be provided by web
service. The bidirectional user data channel or audio channel
of each individual participant C1, C2, C3 can consequently be
masked from the mixed conference audio channel and
assigned to a separate voice interface for decision processing
by rerouting. This rerouting occurs bidirectionally as long as
the channel leading to the participant—the conierence par-
ticipant’s listening channel—as well as the channel coming
from the participant—the conference participant’s speaking
channel—are rerouted.

According to an alternative embodiment of the mnvention,
only the “decision-makers” are provided with the opportunity
to vote, optionally with other participants hearing a “musical
interlude,” for example. Assignment of the roles of individual
participants C1, C2, C3 occurs in the decision processing unit
DPU, for example.

According to another alternative embodiment of the inven-
tion, each conference participant i1s identified by a personal
PIN (Personal Identification Number). The personal PIN can
be requested either during registration for the teleconterence
or with each participant response. The PIN can be sent to
participants in advance via an encrypted email, recorded on
an answering machine in advance or transmitted by SMS.
Optionally, an individual PIN can be used with a restricted
period of validity.

According to another alternative embodiment of the inven-
tion, the decision-making points can be programmed before
and/or during the teleconference via voice control or web
service.

In an alternative embodiment, the multi-point control unit
MCU, which 1s designed as a teleconierence server, includes
interfaces—not shown—{for connecting a web conference
server (not shown). Besides that, this web conference server
can be provided with a web service that allows the presented
decision queries to also be answered by 1mput 1nto an elec-
tronic form, for example, an HI'ML page (Hypertext Markup
Language).

According to a further alternative embodiment of the
invention, a status for the decisions or decision-making points
ol the conference participants can be queried during the tele-
conference via a dialogue input procedure according to the
decision processing unit of the invention or via a web service.
This can optionally interactively control a parallel web-based
conference application.

After concluding the teleconference or while the telecon-
ference 1s still 1n progress, a web service iterface—not
shown—can automatically generate a log file or minutes of
the decision points, the outcomes of voting and a detailed list
ol the participants ivolved.

After concluding the teleconference, workilows in addi-
tional applications—mnot shown—can be automatically niti-
ated depending on the course of the decisions. Participant-
related information can be transmitted to other applications—
not shown—that execute workflows assigned individually to
a conference participant. An example of such automated pro-
cessing would be triggering an ordering process with the
personal data from the teleconference.

According to the invention, documentation of the decision
outcomes facilitates subsequent processes, which permits
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6

immediate mitiation of workflows even during the telecon-
ference. The 1nitiation 1s “server-triggered” in the process,
1.€., without requiring the intervention of a physical person.

The invention allows the use of authentication methods for
individual assignment of decisions and thereby authentica-
tion 1n the decision processing. In connection with this,
embodiments of the invention provide secure authentication
through encrypted sending of personal PINs and identifica-
tion of each individual participant by personal PINs during
response mput. Optionally, a connection with an authoriza-
tion database—not shown—can be set up.

One embodiment of the invention provides control of the
telephone conference process itselt, that 1s, feedback on con-
ference speed, situation description or discussion topic, car-
rying out continuous voting, or a change to the next agenda
item. Corresponding run-time statistics can be made available
to the moderator and/or the lecturer, for example.

The 1invention allows support of an interactive release of a
purchase order or a request for sending an extended informa-
tion packet during a teleconference, 1n which a product can be
presented and explained, without interruption of the telecon-
terence itsell and includes an assurance of data integrity for
prevention of errors as well as extending the opportunity to
archive points discussed.

A decision by conference participants 1s not limited to a
decision regarding approval of predefined agenda items or
open questions. The decision processing unit offers the option
to provide a so-called “self-management” functionality, in
which one of the conference participants can call up (1.e.,
listen to) personal data assigned to him or can change those
data by means of voice-based instruction. An example of a
piece of personal data 1s an email address stored for a confer-
ence participant, through which he can obtain a summary of
the decisions made during the teleconference, for example.
Both the address itself and the subscription for the summary
are stored as personal data 1n the process and can be changed
by the conference participants during a teleconierence.
Another example of a piece of personal data 1s the IP (Internet
Protocol) address under which the conference participant 1s
registered on a parallel web conference.

The invention supports a change of computer workstation
during a conference, assuming that a conference participant
might have to change rooms during the conference. This
conference participant can continue to participate in the tele-
coniference continuously by mobile phone, regardless of his
change of location. As soon as the conference participant has
arrived at his new workstation, he enters this as the new IP
address and 1s automatically activated again in the web con-
ference taking place 1n parallel.

The invention claimed 1s:

1. A method of carrying out a conference comprising;

a plurality of conference participant devices each connect-
ing to a respective one of a plurality of conference par-
ticipant data interfaces of a multi-point control unit for a
telephone conference, bidirectional exchanging of con-
ference participant data that 1s at least partially com-
prised of voice data for the telephone conference being
provided via the conference participant devices connect-
ing to the conference participant data interfaces;

at least one decision processing unit connecting to the
conierence participant data interfaces of the multi-point
control unit via at least one rerouting device such that
conierence participant data for each of the conference
participant devices 1s rerouted to the at least one decision
processing unit such that conference participant data
from each of the conference participant devices 1s not
mixed with other conference participant data from other
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coniference participant devices when routed to the at

least one decision processing unit;

the at least one decision processing unit carrying out a

voice based dialogue with conference participants via

the connection to the conference participant data inter-
faces that comprises:

(1) the at least one decision processing unit presenting,
the conference participants with at least one decision
making point 1n a form of a question, and

(11) each of the conference participant devices transmit-
ting an answer to the question via conference partici-
pant data that 1s comprised of voice data that 1s trans-
mitted to the at least one decision processing unit via
the at least one rerouting device such that the answer
from each conference participant device 1s not mixed
with answers from other conference participant
devices:

the at least one decision processing unit registering the

answer recerved from each of the conference participant

devices and saving that answer 1n a machine-readable
form:; and

the at least one decision processing unit automatically gen-

crating a log file that identifies the question and the
answer to the question received from each of the confer-
ence participant devices and 1dentifies an outcome of
voting and identifies how the conference participants
voted.

2. The method of claim 1 wherein the multi-point control
unit 1s a teleconference server and each of the conference
participant devices 1s a computer, personal digital assistant, or
telephone.

3. The method of claim 1 wherein each of the conference
participant devices 1s connected to the respective one of the
conference participant data interfaces via a communication
system.

4. The method of claim 1 wherein the at least one decision
processing unit has an interactive terminal for carrying out the
dialogue.

5. The method of claim 1 wherein the dialogue further
COmMprises:

cach of the conference participant devices transmitting a

password within the conference participant data trans-

mitted to the at least one decision processing unit.

6. The method of claim 1 wherein the dialogue results 1n
authorization to accept a release of a purchase order.

7. The method of claim 1 wherein the method further
COmMprises:

one of the conference participant devices transmitting per-

sonal data assigned to a conference participant associ-

ated with that conference participant device to the at
least one decision processing unit.

8. The method of claim 7 wherein the personal data 1s
comprised of at least one of an email address and an address
associated with a web conference.

9. A communication system comprising:

a plurality of conference participant devices;

at least one decision processing unit;

a multi-point control unit having a plurality of conference

participant data interfaces; and

at least one rerouting device;

cach of the conference participant devices being connect-

able to a respective one of the conference participant
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data interfaces of the multi-point control unit for a tele-
phone conference, bidirectional exchanging of conier-
ence participant data that 1s at least partially comprised
of voice data for the telephone conference being trans-
mittable via the conference participant devices connect-
ing to the conference participant data interfaces;

the at least one decision processing unit connectable to the

conierence participant data interfaces of the multi-point
control unit via the at least one rerouting device such that
coniference participant data for each of the conference
participant devices 1s rerouted to the at least one decision
processing unit during the telephone conference such
that conference participant data from each of the confer-
ence participant devices 1s not mixed with other confer-
ence participant data from other conference participant
devices when routed to the at least one decision process-
ing unit;

the at least one decision processing unit carrying out a

voice based dialogue with conference participants asso-

ciated with the conference participant devices via the
connection to the conference participant data interfaces
that comprises:

(1) the at least one decision processing unit presenting,
the conference participants with at least one decision
making point 1n a form of a question, and

(11) each of the conference participant devices transmit-
ting an answer to the question via conierence partici-
pant data that 1s comprised of voice data that 1s trans-
mitted to the at least one decision processing unit via
the at least one rerouting device such that the answer
from each conference participant device 1s not mixed
with answers from other coniference participant
devices;

the at least one decision processing unit registering the

answer recerved from each of the conference participant

devices and saving that answer in a machine-readable
form:; and

the at least one decision processing unit automatically gen-

crating a log file that identifies the question and the
answer to the question received from each of the confer-
ence participant devices and identifies an outcome of
voting and 1dentifies how the conierence participants
voted.

10. The system of claim 9 wherein the multi-point control
unit 1s a teleconference server and each of the conference
participant devices 1s a computer, personal digital assistant, or
telephone.

11. The system of claim 9 wherein each of the conference
participant devices 1s connected to the respective one of the
conference participant data interfaces via a communication
system.

12. The system of claim 9 wherein the at least one decision
processing unit has an interactive terminal for carrying out the
dialogue.

13. The system of claim 9 wherein the dialogue further
COmprises:

cach of the conference participant devices transmitting a

password within the conference participant data trans-

mitted to the at least one decision processing unit.

14. The system of claim 9 wherein the dialogue results in
authorization to accept a release of a purchase order.
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